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i R ED B
Int EBHE -1, 0, 1, 777
Char X 'a', 'A', '\n'
String X 5l "abc", "string"
Bool BHAE True, False
[OO] OOMD) ARk [1, 2, 3]
- EfB{E

- EMNTrue, AHFalse

. I)ZI\
- [Int] E#HOD)ALE
- [Char] XF®ND) AL (B|4lEstring®!)
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F1518DE > F25|HOH > .- > RYEDOE

- lines#l

- String -> [String]

-unlinesM#!
- [String] -> String

- firstNLines n ¢cs = unlines $ take n $ lines cs
- Int -> String -> String
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- lengthfE#
- length [1, 2, 3]
* length ['a', 'b']
- length ["abc", "def"]
- BRIGEDRANMIEAREE
- % JZ (polymorphic) B84k
- lengthBH#NDHE
- [a] -> Int
- aldBEH

. *
takefH% gheiE > TR DAL
- take 3 [1, 2, 3]
) " " Prelude> :type take
takeE WD E take :: Int -> [a] -> [a]
- Int -> [a] -> [a]
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- RBOEZEEET D

E#HA :: F1580E -> F251H0F > - > RYEDE

- BEBDOEERET D
- BHOEBEDEICFIYIEND
 BERDSIEDENEEITIRET S

length :: [a] -> Int

reverse :: [a] -> [a]

take :: Int -> [a] -> [a]
words :: String -> [String]
lines :: String -> [String]
unlines :: [String] -> String
print :: (Show a) => a -> IO0O()
putStr :: String -> IO()
putStrln:: String -> IO()
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- E#oE
- BYIELREERALLSIBBBEEL TRSTEATED

- = FE R
- AR DEZS I BELTRDER
- BERZEELLTRIER

- mapRE%K
‘map :: (a -> b) -> [a] -> [Db]
- map square [1, 2, 3]
— [(sqaure 1), (square 2), (sequare 3)]
— [1, 4, 9]
cCcCsquare n =n * n
map £ xs

- YRbxsDEBRICEHERALIZYANERT
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expandaI <R DERL

expand. hs

main = do cs <- getContents
putStr $ expand cs

expand :: String -> String
expand cs = map translate cs

translate :: Char -> Char
translate ¢ = if ¢ == '\t' then 'Q@' else c

- FRROTOTSLEAALT, EFTLTHEESL.
- RAJE@ICEETHRZ ST UR

% ghc expand.hs

% ./expand < airline-code.txt
Q5@40-Mile Air@MILE-AIRQUnited States
W9@Abelag Aviation@ABG@Belgium
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if FHX then 1 else H2

E & javadif XX EIF D LEWNET
- 3EEEFOIK12x2: K3 1&FALC

- ifX DB
- FHAXDENTrueZLERXIDMEIZLEY, Falseld b IR 2DEIZHS

translate ¢ = if ¢ == '\t' then '@' else c

- eh\FTE21=6'@"' T, EOTRWMEE(CIEe
- translate '\t' — '@
- translate 'a' — 'a'
- translate '\n' — '\n'




expand® i BA

expand :: String -> String
expand cs = map translate cs

- translateld3 T XF#QIZE# I SR

- translate :: Char -> Char

‘map translate cs
- eslEIXF 35| (CharDEd3l)
- maplZ&oTesMDEXF(ZtranslateZBRALFEREDXFFIZLS
- map translate "abc\tdef\n"
— map translate ['a', 'b', 'e¢', '"\t', 'd', 'e', 'f',
\n']
— [(translate 'a'), (translate 'b'), (translate 'c¢'),

(translate '\t'), (translate 'd'), (translate 'e'),
(translate 'f'), (translate '\n')]

RN ['a', 'b" 'c', '@1, 'd" |e|, 'f'] '\n']
— "abc@def\n"
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==) NEH%
c (==) :: a -> a -> Bool
cx ==y
- xlyMFELVEEIZTrueZiRL
- FLLLGLEEIZFalseTIRT
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if ¢ == '\t' then '@' else c

- thentSelseDEZE DO RN KELLGHEEIZIEHITLTET
HMEDELN.

if ¢ == "\t'
then '@’
else c

- mm;c\ 2223
/

if ¢ == '"\t' then '@
else c
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- BITDSEEIZ '\t ZFEBMNT Sa7 > Ftab.hsZESER IS0,

tab.hs

main = do cs <- getContents
putStr $ unlines $ map addTab $ lines cs

addTab :: String -> String
addTab cs = ...

- addTab csldcsDFETEIZ'\t'ZFEMT ST .
- YANEERT DICIE+H+HERFEMESTENTEET.
- [1, 2, 3] ++ [4, 5] — [1,2,3,4,5]
- "abc" ++ "def" — "abcdef"

% ghc tab.hs

% ./tab < airline-code. txt
Q5 40-Mile Air MILE-AIR United States
W9 Abelag Aviation ABG Belgium
M3 ABSA Cargo Turismo Brazil




expand (/N\—322) AT R DIERL

expand2 .hs

main = do cs <- getContents
putStr $ expand cs

expand :: String -> String
expand cs = concat $ map expandTab cs

expandTab :: Char -> String
expandTab ¢ = if ¢ == '\t' then " " else [c]

- T Dexpand TIEATNIXFD@IZESHZ Sh-
- BTIEBXFDEREESTHRAT-N
- FRROTOTSLEAALTEITLTHESILY.

% ghc expand2.hs

% ./expand2 < airline-code.txt
Q5 40-Mile Air MILE-AIR United States
W9 Abelag Aviation ABG Belgium




concat

concat :: [[a]l]] -> [a]

CYRRDYRISEZBNIEEIZ, ZTRODYRNEEEELT
—DMDJAMITS.
- 2EM)AZELIEIZT B (flatfb)
- concat [[1, 2], [3], [4, 5]] — [1, 2, 3, 4, 5]
- concat [[1, 2], [], [3]] — [1, 2, 3]
- concat ["ab", "c", "de"] — "abcde"
- concat ["ab", "", "ecd"] — "abcd"
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expand3.hs
tabStop = 8

main = do cs <- getContents
putStr $ expand cs

expand :: String -> String
expand cs = concatMap expandTab cs

expandTab :: Char -> String
expandTab '\t' = replicate tabStop ' '
expandTab c = [c]

- expandTabZz/\2—U Iy FEF->TETET .
- concatéEmapz #l & & Htf-concatMapZzFIFA 9 5.

% ghc expand3.hs

% ./expand3 < airline-code.txt
Q5 40-Mile Air MILE-AIR United States
W9 Abelag Aviation ABG Belgium




INF—2IYFIZKBEED

expandTab :: Char -> String

expandTab '\t' replicate tabStop '
expandTab c [c]

iith

BIEDIED/NF—UIZIGCTIHE R TLTELIENTES.
- BIBDIEMN ' \t' DEFIZ[Ireplicate tabStop ' '&1E5
c FNLHNDEEIZIT [c] &4 B

B#f F1518D/ 32— F251 8D/ 84— -
B#f Fi151¥D/ 32— F2518D/8—> -
B#a F1518D/2—> FE25|HDNF—> -

= E&H1
= E&H;2
= ;3




concatMappBE £ &replicate B EX

. concatMapF'a'ﬂ =
- concatMap :: (a -> [b]) -> [a] -> [Db]
- concatémapzFEHT-FEE

- concatMap f xs = concat $ map f xs

- replicatef8#

- replicate :: Int -> a -> [a]

- replicate n x = xZnfAESLJRLFIRT

- replicate 3 True — [True, True, True]
- replicate 3 77 — [77, 77, 77]

- replicate 3 'a' — "aaa"

- replicate 0 True — []
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lower.hs

main = do cs <- getContents
putStr $ map lower cs

lower :: Char -> Char
lower 'A' = 'a'

lower c =

c DA DRXFEET RTIXFEIZT Blowerav U R ESER
egcy/A vy AN

% ghc lower.hs

% ./lower < airline-code.txt

a5 40-mile air mile-air united states
w9 abelag aviation abg belgium

m3 absa cargo turismo brazil
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sfc.hs

main = do cs <- getContents
putStr ...

- 774ILDIs|ZlShonan |IZ, [FlZ[Fujisawa 1T, [Cl%&
[Campus JICEZTHAZ TH AT HsfcavURETERSEEIL.

- 'S' —» "Shonan "
« 'F' - "Fujisawa "
- 'C'" —» "Campus "

% ghc sfc.hs

% ./sfc )\j]

SFC <«

Shonan Fujijw H 7
Super Car /
Shonan upper Campus ar
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EpED 1 A 451 =N S
map map f xs YA PxsDEERICEMEEEALIZ) AL ERT
concat concat xs JARDRAbxsDEZRZFEFE LT—EDYAMIT S

concatMap | concatMap f xs |concat(map £ xs)é&RLC
replicate | replicate n x xZ2nBE$) AMERT

(==) X ==y xEyMFELNVEEIZTrue®diRY
(++) xs ++ ys yZAbxsk!) AbysZERET S




